228 平成22年11月 6 日 第51回真空に関する連合講演会で発表  1 鳥取大学工学部電気電子工学科(〒680 8550 鳥取県鳥取市湖 山南 4 丁目101)  2 鳥取大学電子ディスプレイ研究センター(〒680 0941 鳥取県 鳥取市湖山町北 2 丁目522番地 2 セコム山陰 IT ラボラトリー 内 2F) 86 228 -( )-J. Vac. Soc. Jpn.
Recently, the idea that the resistance change phenomenon is caused by oxidation/reduction of theˆlament formed in the transition metal oxide has been widely accepted. However, it is di‹cult to cause the forming equally for every cell in a high-density memory cell array. Therefore, the existence of the forming is high barrier for resistive random access memory (ReRAM) to be put into practical use.
In this paper, the initial resistance dependence of the reset current and the distribution of the forming and set voltages were investigated for the forming-free ReRAM cells, which start with the reset process. As a result, it was clariˆed that the reset current is proportional to the reciprocal of initial resistance independently of theˆlm thickness and theˆlm formation temperature. In addition, it was suggested that there are two kinds ofˆlaments in the forming-free ReRAM. One is theˆlament which is completely restored by thê rst reset process. The other continues to operate even after theˆrst reset. 
